This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Swedish Patent No, 123-138 



Translated from Swedish by the Ralph McElroy 
2102 Rio Grande, Austin, Texas 78705 USA 



Code: 



268-5884-3 . 



SWEDEN 



TENT NO. 123-138 
Description published 

by the Royal Patent and 

Registration Office 




CLASS 5 a: 41 

Granted on September 9, 1948 
Term of Patent from Jan. 30, 1945 
Published on November 9, 1948 



Application No. 767/1945 on January 30, 1945. Supplement: one drawi 

SVENSKA SKIFFEROLJEAKTIEBOLAGET, OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 



ng, 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m of rock mass is used for each m o^f oil^ 
then, for example, a porous shale rock of 300,000 m is formed during 
one year in the production of 20,000 m^ of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock, 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone 1_4 and possibly a layer of soil 1_6. A number of 
exhaust channels 18_ are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 1^ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20_ belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 21^ and shut-off and 
control valves, respectively, 2_2 , 23_. A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 2_6 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0. A pipe 3_2 from the tower 
washer 27_ also leads to this tank. From, a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 38_, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 4_0. 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 42_, ii^ the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4_8 . The 
line 50 in Figure 2 represents the temperature distribution in the two 
.sections. At line 4£ the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line £2. 

While the channels 20^ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 4_2-4_4, as seen in the direction 
of the path of the heat according to the arrows 48_, and which has been 
given the designation 5_2 on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 42^ and 44 . 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold 58^ from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 60_ 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 40 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5_6, 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages 18./3_4 and both 
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sections 42-44 and 4_4-4_6 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 34 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about O*' or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff eroljeaktiebolaget, Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst, 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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I! it! I ill en ritning. 



sviiNsi^ A sK'!KiM':i:()i Ji:.\K'i'ii:!;( »L.\(ii7J\' ()Hi':!;i;n. 



Siitt vi(l ror;;;isiiiiiy: av <>ljerr>ran(lo sU i ll^ rhory^ in kKu uiitler rillfr>raiide 
av viiraic y:cuoin i .skilltrrlKir;;*^ uppta^iia kuiialer. 



iiuiiii^cn hiiiilor bii; tilt ctl s;itt 
rraiusliilla slviffuroljji, bascrat |ui ii |»pvarnminf^ 
;iv slviU'crlicrf^cl utuu lortr-fiLMulc u I l)rvl iiiiii; 
:tv st^iMLT. vaivid tic j;eiumi u|)|»v:iinmiam-n 
Iramkalladc ol jet tiiaiuk' ^asci na avlai^snas iir 
licif^cl i;cn»nii i (iclsaiimia anlnaf^la lianalcr. 
Vv -ascina rraublxiljab (ia»|»;'\ sadaiia dclar av 
(Icsaimiia, vill<a ul;;i»ia si; il litiol j an. uiuifi av- 
liytniii;; [^ciiom ktnuli'iisat ion. 

\'i<l U|>p vfn iiuniii^cM av cU .slxi 11 \'i Iil'i i; slu'i 
viti av^asuin^on av ilaii Itt-iinlli^a -asliitda ii- 
(ie subslanscr t-ti Ix n l t l ansjioi I av i n viss ma- 
le rial in iini;(l, soni a!lls;i i L;asloi'tn iw^i^xw nr 
ticri^vfi jia liknaiulc s;itl siaii I. i-x. av^as- 
nini^ av sloiilcul clltT vcmI, ix h i sanillif;a ili ssa 
t'>i]t Ivvai slai* cn ini r rtlcr niindri* |)or()S {sJinn^^ 
/im>>av <li*L m bprun-li^a nialori;i Id . Del l;\ai- 
Idivandc nialoriak'l, (t;ii'c.sl dft brsliti as UnUs 
clier hilkol, liar i;cn(Mu sin iKHtts;! strnl<lni- 
nloniordcnl li^t atura lor i;ascM atUnndii;a > lttt . 
I)(*t liar nu wswi sii;, all iiviMi skil l crUol^scn, 
d. V. ii. i delta lati dol avi;asatlc sk iri'crliei- 
L^el, liar cn [juriis slrulitur nie<i jnyckct hlora 
ylor. I^tkoinli^a l^ir ^ascr. Sainlicii^t har skil- 
lerkokscn i nudsals till dcu vanlii;a kokscn 
oiler Irakulel en tnycket slor askiialU d. v. s. 
rcsl av ickc Ijrannijara I)csl;\ndsdciar oidi sik> 
ciclll lor svcnska forluMlamlcii uppj^ar till (nn- 
kriii^ 7(1 % av dcu iirsprniif^li^a skiffcrvik- 
Ifii. SkilTcrkcikscii iniicliHlicr hi. a. I. ox. uli- 
I;a jarnrorciiinf^ar ocli cn hcl <lcl andra lic- 
blandsdclar, stun i konlakl nutd fjlika ^ascr 
iiro ut^nadc alt i c^cnskap av kalalysator pa- 
vcrka rcaklioiicr i i^ascrna. 

\'id dirckt av^asnin^ av sk in'cri)<.'r«.;cl npp- 
sh\r under roilj^acmlc f ranistiil I niriL; av .sltil- 
I'ornija niyckcl slttia xolynicr av nppvai int (m ii 
avfiasat skifferber^ hcsliiciuic liuvudsaklif^cn 
av skiJ'fcrktdcs. sum H^f;cr j\var uruldial i si- 
uii urtka la^cr, nicu :i(>iu ^euoiu a vt^asniiif^on 
blivit on»l)iIdat till cu euda porosi iuassa Irani- 
sliippli^ lor yascr i alia riklain^ar. Diircsl si'i- 
tuuda r<u* vnrjc nr' itlja ;il^Ar orukriuf^ 15 in*" 
ber^nlabsa, liildas I. ex. under clt liii 
vid frauisliilluin^ av 2G(IU0 ui' skiffcroija etl 
[(orost skifl'erbcr^ (un IJOUOOO \\\\ Under sjiilvu 



I iti ^asciini;spr(>ccduren av .skil fcroljau annrd- 
nas imuu sk ii I eri>ergcl ca k^nf^saiut I ranifil- 
skridandc variuofrout, diir siU'iil orf^an lor 
n pp \ annuiuf^i'U (cickl riska vrirnioelciucnt) 
siww a\ l»»ppskaualer f("»r ^ascruas avlednlug 
suci'cssr vl sidlas i verksandiet. 

I :ppl innin^cu avser all anviinda don p;\ 
sail nlliildadc slura jiuiosa sk il I crkok snias.sa'i 
sasdin cu kalalysalor {i\v iulcdaudcl av \ issa 
(iii.skadr kcniiska rcaklioncr ino'u dcnsaunua. 
aill mill avsikt att rran»sl;illa olika subslan- 
srr under nu'dvcrkan av kalalysatnin ifrAp;a, 
llarvtd nln\tljasdc n:iuiiula ^aska na Icrna, se- 
dan di- vlulal all Ijausl^ora sum a\ii>pp lOr 
sk i 1 1 i i I .! )c!;ascrna. a\ cn ir)r lilllDrscI a\ feasor 
till .sK ill I'riu'i l;oI. Saudidij^l kunua audra dy- 
lilia kanalcr auxiiudas [iW a\i(;]»p av synlcs- 
pt wdiilvtt'i li ainslallda inuin sl\ il tVrlici ^rl liU- 
dcr tmd\('rlian av den av sk iiUiknk sen bil- 
dadr k a I a !y sa I t>r n . I'ai del kaiialor bildar Sii- 
tt'drs lilliipp till skii I'd kokscn. (u li aiulra Ica- 
nalcr avtopp li;in dcusanuna, varvid ^aser, 
s.tni n Utter Iryok ncillTuas i bcr^el f>ii clt stiil- 
It*, kunua avliuas ur dotsauuua p^ cU anuat 
static, (iasor kounua hiiruuilcr i koutakt nied 
kalalysai(uus ytor ucb pavcrkas av dcsaui- 
uui pa sadaul salt, .smui bclin^as av Ituluuulea 
varaiuio kciulsku och lysikaliska ITulifillan- 
(Icu. 

I tppl iurHUL;cu :>kall ucdan luiruutrc lieskri- 
vas under luiu visiting till a bilo^adc riluiuf; 
Sum cxctupcl visade uUiuiu^srurni lOr siillcls 
^;eu(uid (uaudc, varvi<i iivcu yltcriif^are uppl'lu- 
niu^cn kaiiuclcckuaudc c^cuskaper skola nu* 
Kivas. 

l'*iL;. I \isar nior cller uiiudr'* scbciurdiskt 
ell skillerbcr^, iuratlal lor frauistalluiu}^ av 
stul lcrol ja. sell i verlikalsck I ion. 

I'i^. Ii visar tdt dia;;rain an^ivaudc tcu»pe- 
rat iirrorcUduiu^cu iiuuu sk ifl ci bcr^^ct. 

A liluiu^cu betccknar It) ell antaJ varnie- 
el<Mueul. soui aro anbra-^ta jauuia niellau- 
ruui i sk il l ei lxfrf^ct 12, pa viMcct lir overlag- 
ral clt lager av kalkslen 14 sand, evenlucllt 
ell jordla^er 16. Et* aula! av^i'^kanalor IS slA 
i forbiiulcisc nicd genoni knlk orb skiffe** \\c(S- 
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iKirritde ^Msiivlopp 211 \'nrnicclemcn(cn 10 orh 
iiv^nsk;in;tk'riiji 18 i'xro s;mili(Ii;>t MiH.rdn.uic i 
i:i(lcr rftcr v:»r;tnfir:] i vinkol mod ritnint;*- 
jihmol. (;;is:iv]<)|)|>en 2(» rillhrirnndc cii dvlik 
nul :iro over t'url>indcl!or6r 2) (uJi Mvst:ing- 
nings- resi>. re-lcrin-svcnliior 22, 2;j ;mslut- 
r.a tid iMi .K:,inliiij<sk;m:d 24. Km sl6rrc saiii- 
:in£<sk;in;d 2i7 lor ott llerhd snlnlin^^sk:lIKd^M• 
24 forciK.r doss:i i sin liir mod r^^ knndcnsor 
.!G och ell tvMlloni 27. v:n-i skitTcrnljo-isn nj. 
)a U;int salt ncdkylas och i luojli^^^sl^ man 
:>rrrias Iran koiideiiscihara oljeb'eslandsde- 
ar. Iu>ndens<)rn 20, vilken avcn kaii ul^oras 
.V resp. oiufalla apparatiir for annan kcrnisk 
uMiandtiiif^ av ski( ferol je-aser t. ex. avskilj- 
iiij^ av svavel eller aiuira i»ii»n>dukler i dessa. 
:r f^ctiotn en ledniuf^ 2.S aiisliden till cn tn»n- 
andin^shelidllare 3(1 for f)ljaii. I dennn he- 
.allare niynnar jiveu en lednin^i ;J2 U\\n ivall- 
nrnet 27. FrAii en S'«^«»ledninf^ .14 knnna en 
!oi av de icke kondeiiserade ^ascrna avfnras 
enoni cn ledning 30. i vilken iir insall en ven- 
ii 38. for alt anv-indas soin bransle eller for 
iuira andaniAi. L!n annan del av gascrna ^e- 
om.stronima en kofnjjrcssoranordnin^ 40. 

I en seklion av skifferberget hej/ransad vin- 
■'Irall mot iitaini{S[>laii^t av plan f,'cnon» lin- 
-na 42, 44 anta^^es [)yrolysen. d. v. .s. en un- 
T varnietiliforsel forsit^^^Aende nybildninif av 
::iffcrf^a.scr vara avslutad. \'armetillfurseln 
il eienuMdcn 10 bar bar alllsi\ avbrulils. 1 
allcl nlvinnos for ni;f)nblickel cn seklion av 

ifferljer^'ct. bei^ransad av linjcrna 4-^ - -40. 
:irmev;^^cn forulsaltes alllsii vandra i rN<t- 
inf,'en av pilarna 48. fJnjen f^O i fi^v 2 repre- i 
•nteiar tenijicratiirfordelningen i do bada ' 
ktionerna. Vid linjen 44 kan lempcralnren \ 
iva uppndtt ctl v;irdc,4jtellan 350—400° C . 
r<'tra(!esvi.s omkrinK 380° C. Teni))craUiren . 
lier Ljennni processcn enlist iippf innini^en i ; 
;tninf^ mot linjen 42. 1 

Nfedan knnalorna 20 i seklumen -1-1 - 10 j 
instj^ora <;om aviopp f/ir de i dcnna sek(i(»n i 
vnnna skiffcri^^aserna. bar minst en rad dy- ! 
a Uannler. soni ar bel:i^en vid scklionens 
44 bakkanl. sell i viirmeviii^ens nklnin^ 
H-( pilarna 48. urb sotn j rilnin-en -IviIm i 
■erkninnen 52. anslnlils liil konipressortis 

try ksidn via en 5;andint<5kanal 54. I <^as- 
:.-.lerna ri2 brin;ias s:^lnn(ia de fran ledning- 
34 Uommande ,aasernri alt alerstrouifna MM ' 

redan avj^a.saflc skilTerberi^et inoni oinia- ! 

niellan linjerna 42 orlv44. I'.n del av dessa i 
rslronnnande i^a.ser ku'nna avledas i^emon I 
:ivloj»p r>0 ,,<'b en .sandini^.skanal fiS frfm \ 
Uanalen 00 in(tm della (Jtnrade. lor all el- ! 

lainplii^ bebandlin^ ^iennnt konden.sal inn ' 
i vatlnint," elier andra proeesser nvIli;4i,'o- 

resp. ^lerledas lit! lednini^en 31. I^vcnl tTri II i 
•tia kanaleriia (W) \;ira b..pkMp|il;idt. mrd ' 
dini^sledninf^eii 24. Iteslen av i;:is< rna Utni- ■ 
under forlsall strontnini; inooi il l i i Iht- 1 
pnrrisa la^rinijar i pilarnas 18 riklnin- i 
i"ua i konlaki nicd skUlerbrri^ inont sek" i 



Hmen 44- 40. da o pp^ . r;n on.^rn :.v .Kif,,,. 
i|er.^et p^^^^ir nrb d.u- ..Ills:, sKil I .t^.s,.,- ..n- 
der pyro ys avU.b.s ,:,.|,, 
.onum ;Vsh,dkM,n,n:M,dr| ;,v |ilhv,rUi..| j,;... 
h^eksleKring bos ...s.-rn;, .-rirr Uu,n |o;^s. ..n 
40 kmina dessa salrdrs Imm,^:,. ,|, 'hoMnn:. 
^ 1 et kretslnpp med Iva ..l,|.., tV.rurefnni;ar drU 
j *'n krels anslnlen till p:.vs;,^,.rM:, .Mi. M s:uni 
i 12 M , skHr.TlM.r.;r| dris . n 

i krels tnnelallai.de p.. ss., n. . I M ;M ..,.|, p.,.. 

I ^io sekl.or.on.a 12 II ..-|, l| ,,; 

j fc;rberKCl. Sadar,.-. .ii,,.., 
I mn-. kondensalinn ..,-1, Ivalloin- belrLis I,'.-.,, 
I oljan hnnr^as ./drd.-s rnU:<\ ppl i n u i n -rn .11 
I Menotnslromnia sK i| h-rlMr-n . <l:,r de bl , 
l<Mnna bidra^a Idl .n luli.;„v lra.,spun :n 
|>ljL%isor frAn sUm,.,|Kr:;H till knndr., .o, a n - 
i;iK«nmgen aeru.n. dm .p<,lverkan, s<.,n dvlil<-, 
K^.srr kmnn.a all prrsl.,:,. \ sid^u, :,v droo*. 
Hpolverkan avsrs rrnrlb-,i,<| ..nli-l nppi i n i.i „ - 
on jiven en annan vrrl.:.n. \ ir| :dl u\\,^i,:nn^ 
stalln.nc. ...ed av;;asnini; di.rUl i sk i ITer brr .rl 
, uppkonimer alllid pa .^rnnrl av <lo| overt, v^U 
I soni rAder i bcr-el vi<l av-.snin-en en del'lnr- 
i lusler i^c.ion, l^:^sU^rk:^^r ,,.nn, lier^et npp n.-d 
•narkylan. S|Marl<or li.n.as Mar orb var noo, 
I berget oeb (?TTWrr?F1a.-radr k.dkber-et ar i si- 
I sjalvt R-ke ftdlkoMdi.i^l I:dl. l-o .Mimire del 
I av de franK.talbl:, je,-:,srrn;. kunnoer darlV.r 
all sa sn.annt-.un blrk:, ul ^enoni larka-r i 
I S(»riek(.r ( rnarkt-n ov;,npa skillVrber-ol I'n- 
j igt uppfinnin-en lylle. redan a v^asa I'sk i fl er- 

I l'eri( ,ncd lilll.Jal,, ;,v m U press.n- iur<\ .... 

ser dar oljan redan nlvnnnils. |)r( l-uWv'v 
som darvid alll lorl.-.raadr oppsl;',,- kunnnrr 
-sa ..all all besla :.v I:H-k:.ode -,ser, so,,, 
'c-ke mneinUla na^un nlj:,. I b, , ii;rn', .,n vinnrs 
I'nliirt iipphnnin-en den I.Wdrlen. all oljefor- 
Itisler ,t;enoni laeka.:;e i n.a. kvlan unnskas 

\ id oljetdvuHiirii^r ur skillr,- kan del iri- 
|a-as. alt be, o<a,dr |,:, ,1.- I , mm ;, I „ rer nrb 
ryrk. va.aMi,ler pvmUs.n l..rl^Mr. .ivrns..,,, 
I'ororndr p. dm h:, M .:,bH . ...rd vilken up,.- 

varniiMn-en av skillr.n -eooodores. pvr.'lv- 
M'n j<^nn,M(o,rs uadrr av dr rvsd^alisk;, oH, 
knorska belin^Hsr,-,,;, , .•::b-,:„i,: h hI,;.! I:,nd<-n . 
Na all obka substansr, ,,lbil,|;,x 1 .-n U v.nlil-,- 
livl balanslo,|,:,|l:,„.(r |,j| v:M..ndr:,. Salnnd;. 
kan son, ewanprl .Hda-,. ..tl dm ul- 

»"';lade pvrolys^.xsm ..1^.... . ..v .i,, 

:'y densanN,,a av nu l:.,, ...1, .M.dra na,sl:,k- 
^l<*''^'aU-M I.H- :,|| sinlh,,.,, dr nl jH.ild:, nd.- 
i<''lv:.leMa pa '^rutul :.v s,:, sL.ne niolrkvlar- 
ykl konuoa all upp:;., I,|| a.iodrr dri ,v 
urn lol;il;, -asvols nit ri. 

S j:,lva pyiolv s|ii , .cvsr,! ;i| 

rerad naluc. ;tli o\n (,.,• 
I'lltrrd.ssi;, 11;, ij.,, I 

Hska rrsnil:.|.-| Ivd.r .u-,,,^ 

bdno,.,..,, :;i I,,, 
KM;;el .l.-rinio.da •^..rn ..s..,.. ,v ..v.o- 

^(;U'.>dr lra.M;,ar. pr. s^ .s nL:nr ,o 

v:de ,M-b l:i||:HV UoU:,!.-,, „,sp,.,,>^- 
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, iiUmmils. I \.ti- ..v ^ U i I I .tIm- i -.1 - 

,M.ios;i s L..iil.tMsltl»Nl.iilN It 

, , v.,KinrV. ki.umit'i i-nli^l ii 1 1| .1 n i m n u'-n ' " 



(111 (ii-ii m •^|t|■llll^l ii;i*n iil\mni;i 
s;iiiim;iM>:illnin-. Dfil.i I . .i I Lun U' - 
m;t^^l l.mm:i liUn;i.s fii li\ (Irniiii;. ni.-ii rii- 

tryrk. uiiiU'r viiU;i .sM(l;m li>*lifiin^ inuU.-ii 
iu»mlt>r;ts. i iU-li:i hilt nu-d rii olimllLU U<nit;iKl- 

i•ilnli^ li<I iil'|>ti^ clt iiiii iiKUuic liH otl li;il:m- 
scr:il linluilhtiulc mclhm *k' oliU:i ilmU 1 imuT- 
iia vi<l pymlysiMi. I);uvhl hituU-r mcr;i Unl vul 
tlcl -ciumi ;iUrriiU(H*ini;L'H lilllorda valfl. v;ii- 
i^oiimu i KoUsrn k v:»rhli v;iii<l<' Unl niinsU;iN 
mi tntiiKiii liir I'M Uv;uitil:iliv tiUniiii; ;i\ i\v 
ttljcliiUlMiuk* ^:isi'ina. 

vilUa uljan iilvnnniU I'orst f;ctuMii cn ixuV.s 
Ik'i -massa. diir (iljoa V(iri\ niiii; rotian ar lull- 
hui'tlad. M:iiumliT tor vii iiiu'S sa-tia L;asrr, 
(laii ill' nmlt-r i>aNsaL;t.'n i;ciinm Uuiuionsor (m-Ii 
Ivallui 11 iirtlkyil^ till cn lai; li'm|t-raim, ncih 
i iiraUIiUcii IkIIUm- si- ornkriii- rlli*r l:i>;n*. 

i cilaii av-asadc sk il IrrlKT-fl <u li drii 
spiLKanno sinii i dclla vai nia lior- k\ai l:iiii- 
na*i olU-r jiyntlyscn. ulnylljas saltimla ilrlvis 
rr»i- (ui varmnia;!; av iir.ii vi»l pyn>lyM'»i m.*i|. 
voi liaiuU- t il kiilal ii.ns-asrn. luncdan rii ^a- 
(laii L;as' \ a i im-i ii lU'l la II iir rolalivl la-l, kaii 
ciilii;! ii|ijiriiiiiin-cn dcii UvaiiliUd ^as. sciii 
riiludc-ras ii'/iociuk- pa (Hiisliindi^lu'k'rna \ai- 
jas Ml. all tk'ss s nlyin upp-:ir I ill (.'ii ;i Un a 
i^aii^cT don viti pyi it'lyscn nyi>i!iladc ^ast-iis \ (»- 
ivin. Hai i-i'tioin uiidrrlallas (Jel rcak I i(Hi.sh»i - 
Io[ip. sum liar t>van aiilyUs \k\ sa silll. all oil 
haUmslurhalUmdo imtiu dc oliUa rcaUliotuc- 
na u-Ue lichovcr niiniiLdscvis uppnas pa L;nmd 
av (U'l slora ovcrsUoU av liiltare k<)lv;iloi» ocli 
v;ik'. SOU! vid pyiolyst'n I'innas 1 il li;aui;l ii;:». 
(urinnn dfiina rikli-^arc -ascirk ulal ion iiiUa- 
iW'.v iivirii drl rurluUlandcl , all siuiaiia kidvii- 
Icii. stun li--a pA f;i:ins(nmadcl lor loii^as- 
niii-(Mi. hillarc Unnna avlnras nr skillrrhn- 
-ol nu-d lilllijal|» av (k:n likli-auc ^asriikula- 
lioncn. Dc lyui^sla kolviiloua, s<tni ulan ciiku- 
ti'iandc -as Uvaildiva orli rr>rkcd<sas i Ihm -oI. 
lurdt'- d-irlor mod iillUjaili av -asrirk n lal ion 
lioll ollor did vis lirint;as all uioiii*()ija <ion all- 
luiitma i^asst loinnin^cn. laili-i upidinnin^on 
skapas salodcs j^oiiotn inlinando av on oiiUu- 
loiando i;asi innni lodan iippvaimt skillor- 



Int'. ti t. - 1 1 1 1;! nl ii all iiliail i in ifl^.ur plti- 

• iukli'ii .i\ «!<• ;^riit.ni p\i-.l\vrii . 1 I r I I I a k I a d o 
lUl.iiHi.' I . .! \ .lUti.i Stnl lri;iii k.tii )Kl lanUas. 

il! <|tii sl.'i.i liri^Ki'tpp .i\ nK i I 1 ri" k < di s. 

.;,ii..m \dkiM oiiknlal naiN^.i^iM slntminai' jia 
^111 III) d \ SI mi radi-l i s k i I U* i' I to r ^o I , pa 

• ttiiid .i\ soia fimrina d i a lo n mi »i lo i' orli dar- 
HM-d l-Hknippad k a I a I \ sa I < • i' \ ft k a u diitdM i 
man nu-dL;oi- on liydiorin^ av mod i;nk.>»on- 
naislakladi- kitlvalon. swni kvai'slannat i don- 
s.iMini.i. \arii;onuMi rosl rmluslori t loi'm av 
k. pIx s nrdlit int;as. 

I slalk t iuv pyrolys-asci na oidi-l ovan kun- 
iia andi-a ^a.sor, I. e\, -o noia I or - a s konnna i 
hai^a Im- as! adlvonnua n(iot av nlika onskado 
konusk;! iiakliiHU-r under mcdvorkait av dcii 
pontsa \.onia skilfeni. 



PulGiitanspi rik : 

I. Sail \id tor^iisnin;; ao oljok»randc skil- 
li-rlu r- in siln under lilUoiando av v:irnu; |^e- 
lumi i skillorher^ol uppt;i-na kanaier. kan- 
ru ti-t knal diii av, all sodan oU skiriorparti ^;<*- 
itiint pvr.ilys av^asals orli l»li\il pnriisi, ^asor 
mtoras i didla parli, mo<ian dot annu ar 
\aind. -oMnin andra i sk it lorlicr^cl u|»plai;- 
na k a I) a lor an varniol i 1 il fHsolkanalorna oo!i 
all dossa ^asor iiro av sadan art, all do iuirun- 
di-r ulsailas for koniiska roaktionoi ulan lor- 
lu annini; moil sk i ircrluM>;ot I j:insl i^orando sout 
kalalys:dor. 

'J. Sail onli^t palonlanspiakol I, kannolctd;- 
nal darav, alt i sk iilorpa rl iol alorinloros M- 
minshmo on del av ik-ii nndor pyroiyson l»il- 
dado i;ason, sedan don -otmni kondensalinn 
ollor tvallniuf^ undor avkyinin- liorovals stini 
ot joltn auilo hestandsdclar, 

;k Salt enlist palenlanspi:\kol t. kannolook- 
nal diirav. att den iniorda >^asen -oin)ni on 
koniprossoranordniii;^ brin^as all stronnna f;e- 
nnni oil parti av redan av^iasal vamil skiflcr- 
iK'rf; lid all (iarifrin inloras • aunat l»cr-par- 
ti. dar oljoulvinnin^^ pUKflr. 

I. Salt oidi^l patonlanspndion ! il. k;in- 
noloi knal diirav. atl on del av don atorinl*n- 
da ^ason ullages I rAn sk iri'rrlK i^ot innaii <kMi 
' nail don /on, i vilkon avf^asnin- av skiflor pA- 
i -ar. inodan en annan de) Tar passora jiveu den- 
j na /iHi. 

! Siill onli*{t na^id av do Inro^r^onck- pa- 

: lonlanspraken, kannctccknal f.'arav, all 
j soma intoras i skinori)erfio*. -o!u»in Uanak-r. 
1 som iMidor i>vroivson 1 jiius' - iorde soni -as- 
. a\ii»pp. 



°^^ ,i.'n,r,^iiT.-r 




4 



liiiiliiiliSI^ 



iVM I I II HHHHHFf-fe^^j 



i 



il r.in I 11)^ I il 




- g-f^ I'll 

|ii'|l|l|l||lUI' 




iiillis 



1 1 1 1 1 



01 




'ir-nfllotlon of tha cli^ima or -'.wdaiah r'atu.it i.^ecirice C lo:i ll'j,1^8 
Sveriaka Skiff oroljeakt labulagat , : rooro, .iwad 'n. 

1*^A prooaaa in tba gaa ir ioutlufi ol' oll-Dearlng abald rooka In 
aitu while aup,)lying haot throai:h channola bored In the rook, 
oharaoterlxed In that when a abale portion has been degaalfled by 
meana of pyrolyaia and baa beoome poroua gaaea are Introduced 
in aald portion, while it ia atlll warm, through other ohannela 
bored in the ahule rook than the heat aupplylng ohannela, and that 
aald gaaea are of ouch kind that they in the meanwhile ar^ aabjeo* 
ted to ohemioal reaction* without cumbuatlon, the ahale rook 
aotlng aa a oatalyat* 

2/ A proooaa aa claimed in olaia 1, char acteriaed in that at 
leaat a part of the gaa formed during the pyrolyaia la reoyoled 
Into the ahaie portion after that Ita oil-bearing oonatltuenta haa 
been ramoved by condenaatlon or waahlng with cooling, 

3«|A prooeas &j claimed in claim 1, oharaoteriaed by that 
the introduced gaa by meana of a compreaaor ia oauaed to flow 
through a portion of already degaalfled warm ahale rock to be 
introduced in another rook portion wherein oil ia being recover d* 
i|» A proooaa aa olaiaiod in any of the claimsl to 5, oht^raot • 
rlsed by that a part of the recycled gaa la diaoharged from th 
abale rock before it haa reached the acne, wherein the degaalfica** 
tiofj of ahale ia taking place, while another part ia paaaed alao 
through thia son • 

5« A proooaa aa olaia d in any of the pr c ding claima, 
charact rised. by that the gaaea are Int^roduo d into th abale rock 
througlj the ohannela aervlng aa gaa outleta during, the pyrolyaia* 



